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M3BecTHO, YTO GOJNBIIMHCTBO PEKOMOMHAHTHBIX
IITaMMOB OakTepuil, cofiepKallux B COCTaBe IJjas-
MUJ] KIIOHUPOBaHHbBIE T€HBI ¢ 9((EKTUBHON IKCIIPEC-
cHel, 4aCcTO OKa3bIBArOTCS HecTaOuabHbIMH [1-3]. [1ist
UCCTIEIOBAHUST 3aKOHOMEPHOCTEH MOMYJISIIIMOHHON TH-
HAMWKW TUIA3MAICOICPKAIIAX KIETOK B PA3IMIHBIX
YCIIOBUSIX KYJIBTUBHPOBAHMUS MPEJIOKEH Psifi MaTeMa-
TUUYECKUX Mofieneit [4], cpein KOTOPhIX 0cO00e MECTO
3aHMMaEeT JIeTepMIHNpPOBaHHas Monenb b. JleBuHa n
®. Crroapra (Levin B.R., Stewart F.M.), onuceiBaro-
1asi cerperaioHHY0 HeCTaOWIBHOCTh ILIa3Muj B
xemocrare [5-7].

MHoOrouuciaeHHble 3KCIepUMEHTANTBHbIE JAHHBIC
M0 KYJIHTUBHPOBAHUIO TUIA3MHICOIEP3KAIMX IIITaM-
MOB, TIOJIy4eHHbIE K HACTOSIIIEMy BPEMEHH, IPOTUBO-
peuart aToit Mofienu [2, 3, 8]. B OonbIIMHCTBE cllydaeB
3TO CBSI3aHO C TeM, YTO OHA OTHOCHUTCSI TOJBKO K CITy-
Yar0 OJHOKONMIHBIX IUIa3MHCOAEPKAINX IIITAMMOB
MUKPOOPTaHU3MOB (B HEHl yUUTBHIBAIOTCS TOJIBKO JIBa
KJ1acca KJIETOK — “InTa3Mupable”’ 1 “Oecnna3MugHbIe”),
YTO B MPHUHIUIE HE COOTBETCTBYET CBOWCTBAM peallb-
HBIX PEKOMOMHAHTHBIX IITAMMOB OAaKTepUil, KOTOPbIE
B GOJIBIIIMHCTBE CBOEM SIBJISTFOTCS MHOTOKOIUITHBIMU
(T.e. B momynsiuu cofepxkutcss N KitaccoB KIIETOK ¢
pa3IMYHBIM YKCIOM Komwuii Tia3munsl) [1, 4, 8, 9].
Tak, B akcnepumeHnTax WM. [IxkoHca ¢ coaBT. [2] oTMme-
YyeHa pas3Hasg CKOPOCTh 3aMeIIeHHs IUIa3MHUITHOTO
mraMMa OecIia3MUHbIM IPU €CTECTBEHHON 3JTUMU-
HaIl¥ TIOCJIe JUINTEILHOTO KYJIHTUBUPOBAHUS B Xe-
Moctate u mocne uHTpoAaykuuu 0.1% W30reHHbIX
OecIa3MUIHBIX KJIETOK B MOMYJISIUIO TUIa3MU[CO-
mepxkaiux 6aKTepuil B CTAMOHAPHOM COCTOSIHUH B
xemocraTe [2]. OgHako, COTIacCHO pacyeTaM 1o Ma-
TeMaTuueckont mopenu Jlesuna—CrroapTa, i1l 9TO-
rO CiIy4asi CKOPOCTh 3aMeIIeHNs [OKHA ObITh OfIH-
HakKoBOH (puc. 1). MOXHO NMpeanonaoXKATh, YTO IpU
IJIUTEIHLHOM KYJbTUBUPOBAHUU B XEMOCTATE YMEHb-
[IaeTCS YHUCIIO KOMUHU IJIa3MUMbl B KIIETKAX, COOT-

Hucmumym 6uogpusuxu Cubupckozo0 omoeseHus
Poccutickoii Akademuu nayk, Kpacnosapck

BCTCTBCHHO U CHUXKXACTCA CCICKTHUBHOC HpeI/IMYHle-
CTBO OecIuia3MUHbIX BapuaHToB. B Hacrosiei pabo-
Te TpPEJIOKEeH HOBBIA TMOAXON K MOJEIMPOBAHUIO
MOTYJISIUOHHON IMHAMUKYA HECTAOMIBHBIX PEKOMOU-
HAHTHBIX IIITAMMOB OaKTepuil, cofepKalux MHOTOKO-
MMAAHBIE [IA3MUNbI, B CENEKTUBHBIX 1 HECEIEKTUBHBIX
YCIIOBUSIX KYJIBTUBHPOBAHYS, C YIETOM PA3NIUYHOM 3¢)-
(pEeKTUBHOCTH SKCNPECCUN KIIOHUPOBAHHBIX I'€HOB.

IIpn onmcanum HeCTaGUIBLHOCTH PEKOMOMHAHT-
HBIX IITAMMOB MIKPOOPraHU3MOB HEOOXOIMMO y4IH-
ThIBaTh, IO KpalHE# Mepe, CIeAyIolKe IKCIOepu-
MeHTalbHble akThl [1, 4, 8-10]: 1) cerperanuon-
HYIO HECTaOMIBLHOCTD TJIa3MUJ], KOTIa YaCTh KIIETOK
MOMYJSIUN yTpaunmBaeT IUIa3MUAbI MU JIEJEHUH;
2) HeCcTaOUIBLHOCTh T€HETHYECKON CTPYKTYPHI IJ1a3-
MUJI, IPU KOTOPOH TIa3MUJIbI COXPAHSIOTCS BO BCEX
KJIE€TKaX, HO B I3MEHEHHOM BHJie; 3) OTINUNE KUHE-
THYECKUX XapaKTEPUCTUK POCTa MOMYJSLUHU IITaM-
Ma, COfiep>Kallero OIpefieIeHHOe KOJIUYECTBO KO-
NUJ T1a3MUfl, B CPABHEHUM C aHAJIOTMYHBIMU y Oec-
MJIa3MUHBIX UM MaJTOKONUNHBIX BapUAHTOB, JINOO
y BapHaHTOB, COJEPKAIUX CTPYKTYPHO W3MEHEH-
HbIE TTa3MHUMBL.

PaccMoTprM MaTeMaTHYECKYyIO MOJENb HECTa-
OWILHOCTM MHOTOKONMIHBIX IUIa3MHJ B KIETKax
OakTepuil IpU AIATETBHOM KYJIbTUBHPOBAHUH B Xe-
Mocrare. [IpeanoaokuM, 9To B HEKOTOPBINA Hayallb-
HbIIl MOMEHT BpeMeHU B KieTkax copepxkurcs N Ko-
il a3Muabl. [1ycTs Ty — BEpOATHOCTE OTEPH Ofi-
HOM KONWH MJa3sMUAbI IPU [EICHUH KIETKU. DTO
03HAYAET, YTO B KJIIACC KJIETOK C | KOMUSIMH TIa3MHU]I
NEePEXOMISAT KIETKH TONBKO U3 KiaccoB ¢ i + 1 mmm i — 1
KOMMSIMH IuTasMupbl. Torga s mociegoBaTeNnbHON
MOTepH MIIa3MUJ] MPH JIEIEHUN KIJIETOK pPa3HOKOIHIA-
HBIX BApUAHTOB B MONYJIAIANA OAKTEPHUIl CIIpaBENIIN-
BO ypaBHEHHNE HENIPEPBIBHOCTH

oF . .\ _

a+d|v(xF) = [U(x, S, €)—D]F, (1)
rae F — mnoTHoCTh momynsiumy, K(X, S €) — ynenbHas
CKOpOCTh pocTta nonyssinuy; D — ynenbHast ckopocThb
paszbaBneHus cpebl B XeMocTaTe; € — 3(pheKTUBHOCTH
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TAHYCOB u mp.

HOHSI IUTA3MUJTHBIX KJIETOK B MOITYJISAINN, %
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Puc. 1. CHuXeHIe CeJIeKTUBHOTO MPENMYIIecTBa OeCIIa3MITHBIX BAPHAHTOB MHOTOKONMITHOTO PEKOMOMHAHTHOTO IITaMMa
IIpY AJIUTEJIBHOM KYJIbTUBUPOBAHUY B HECEJICKTUBHBIX YCIOBHSIX B XeMocTaTe. / — UcXOf KOHKYpeHIu OecIIa3MUJHOTO Ba-
pUaHTa U MCXOHOTO peKOMOMHAHTHOIO IITaMMa NpH UHTPOAYKUUH B Ha4aJIbHBI MOMEHT BpeMeHu 0.1% Oecmiia3sMuaHbIX
M30TeHHBIX KIIETOK (TOYKH — 3KCIEPIMEHTANIbHbIE TaHHbIe [2], HempepbIBHASI KpUBasi — pacdeThl o Monenu (4) mpu N = 8);
2a — 3aMellleHe UCXOAHOro mTaMMa OecIIa3MUHbIM BapHaHTOM IIPU JUIUTENILHOM KYJIbTUBUPOBAHUY B XeMOCTaTe (aBTOCe-
nek1ys) (TOYKHN U HenpepbIBHAs KpHBasi — Kak B 2a; 26 — pacdeTsl Aysl AaHHbIX 2a no mofaenu JleBuna—CTroapTa, B KOTOPOi
MHOTOKONIMIAHOCTE HE YIUTHIBAETCs; 3 — pacueTsl o Mofenn (4) mpu N = 15; 4 — To sxe mpu N = 30. Bo Bcex pacuerax noia-

ranock: (X, § = (1 -0.6i/N)J(1+9,1=3 - 102,D=0.5 (3HaUeHWs BceX KOa(p(PUIMEHTOB NpuBefieHbI B 6e3pa3MepHBIX e/IH-

HUIAX).

9KCIPECCHH KIIOHUPOBAHHBIX B MNIa3MHJIe TEHOB, S—
KOHIIEHTpanusi cyocTpaTa, JTUMUTHPYIOIIETO POCT
MHUKPOOPTaHU3MOB, X — OTHOCUTEIbHAsI KOIMMAHOCTh
IIa3Mu Ha KJIETKYy (HOpMUpOBaHHAas Ha MaKCH-
ManbHyi0 N), X — CKOpPOCTh TMOTOKa IUIa3MUj] W3
KJIacca KJIETOK C KOIMIHOCTBIO X B KJIACC KIETOK C
KONUIHOCTBIO X + dX.

IIpu ycnoBun, 4TO MOTEPST KaXKAOW KOIMWH IJIa3-
MUJIbI IPH ICJIEHUN KJIETOK IPOUCXOAUT HE3aBUCUMO
OT APYTUX KOIWiA, MOXKHO IOJIOXKHUTB, YTO CKOPOCTh
NOTEPH IJIa3MUJ NIPONOPIUOHAIbHA YIEIBHOI CKO-
POCTH pOCTa NOIYJISAUUA U YUCITy KOIUIA IIa3MUAbI B
KJIETKE:!

rme 1— YacjbHasaA BEPOATHOCTL NOTEPU OHHOﬁ Konmn
IJ1a3MuUIbl OIpU NEJI€HUN KIICTKU.

O61wenunsid (1) u (2), nonyyaeMm ypaBHEHHE HA IU-
HaMWKY IUTa3MUJ] B TOMYJISIUN HECTaOWILHOTO pe-
KOMOMHAHTHOTO IITaMMa:

oF _

ot
rae 0/0X = div.

Honomnusd (3) ypaBHEHUEM JUHAMUKY JTUMUTUPY-
IOILEr0 POCT MUKPOOPraHU3MoOB cybcrpata S, oiy-

YUM MaTEMAaTU4YCCKYIO MOJCIb HOHy.TIHIII/IOHHOfI ou-
HaMMKHU IIJTIa3MHU]] B XEMOCTATE!:

[1(x S &) -DIF + Z[0xu(x S E)F], ()

JOKIIAIBI AKAJEMWU HAYK

%% = [u(x,Ss)—D]F+§)—([rxu(x, S €)F],

1 @)
0S _ H(x, S €)F(x,t)
3% - D8 -9~ oo R g

rie S — KOHIEHTpanys cyocTpaTta Ha BXojie, Y(X, S) —
9KOHOMUYHOCTB UCIOJIb30BaHus cyocTpaTa, P = di/dx —
IJIOTHOCTBb COCTOSTHU.

AHanu3 3KCcnepuMEeHTANbHbIX faHHbIX W. [I3KOoH-
ca C COaBT. [2] ¢ mOMOMIBIO MAaTEMAaTHICCKON MOJCTIH
(4) moka3bIBaeT, YTO CHIDKEHUE CENEKTUBHOTO Ipe-
AMyIIlecTBa OeclIa3MUHBIX BapUAHTOB [EUCTBH-
TeJILHO HAONIOaeTCs MPU YMEHBIICHHH CPEIHErO
Ypcaa KOMU IIIa3MUbl Ha KJIETKY Y MHOTOKOIHUM-
HBIX PEKOMOWHAHTHBIX IITaMMOB W OO0S3aTEIbHO
IOJIKHO MPOUCXOAUTH B XEMOCTATe MPH JOCTATOYHO
OonbIIOM uncie Konui maa3mus B kietkax (N ~ 10)

(puc. 1).

B Hammx skcnepuMmeHTax Oblia oOHapyXkeHa 3a-
BHCUMOCTb NINTEILHOCTH NOAEP>KaHUS TTa3MHUICO-
nepxkanux kKiaeTok B xemocrate (D =0.1 a!) or acp-
(peKTHBHOCTH 3KCIpPEcCHM KIOHMPOBAHHBIX B IJIa3-
MHJIE TEHOB B HECEJIEKTUBHLIX YCIOBUSX (puc. 2).
Hecrabunbablil pekoMOrHaHTHBII TaMM E. coli Z905
cogepxxan mrasmuny pPHL-7, B cocTaBe KOTOpO# Ha-
XOAWINCH KIOHUPOBAaHHbIE MOJ] KOHTPOJeM lac-Tipo-
moTopa B BekTope pUCI18 reHnl NIOMUHECUEHTHOMN
TOM 369
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Puc. 2. [Ilunamuka cTpyKTypsbl nonyisinuu E. coli Z905 (pPHL-7) B xemocTaTe (TOYKN — 9KCIIEpUMEHTAJbHbIE JaHHBIE, HETIPE-
PbIBHbIE KPUBbIE — PACYETHI 110 MOJEH (4)). / — IpU TMMUTUPOBAHUU POCTa TJIALEPHHOM, 2 — 1Ip¥ TMMUTUPOBAHUH POCTA IIT0-
K0301 (B 000WX CIIyJasix yeJIbHast CKOPOCTh pa3basienus cpenbl D = 0.1 477).

CHCTeMBbl MOPCKHUX cBeTsmmmxcs 6akrepuit P. leiog-
nathi [11]. D¢dekTuBHOCT, 3KCHpPECCHU KIIOHUPO-
BaHHBIX | UX-T€HOB M3MEHSJIaCh B 3aBUCHMOCTH OT TH-
Ia JUMUTUPYIOLIEr0 poOCT cyOcTpaTa — MCTOYHHKA
yraepopa u aHepruu. Kak BHIHO W3 3KCIEpUMEH-
TaIbHBIX JAaHHBIX, IPUBEACHHBIX HA PUC. 2, AITUTEIb-
HOCTb HOAep>KaHMsI INTa3MUHBIX KJIETOK Ha Cpefie ¢
[JTIOKO30H 3HAUYUTEIBHO BBIIIE, YeM Ha Cpefie C TIIH-
LEPUHOM. IDTO CBA3aHO C TEM, YTO IPU BbIpalUBa-
HUY Ha Cpefie C INII0K0301 HaOIroaeTcst KaTaboInT-
Has pernpeccus JIIOMUHECHEHTHOIO ONepoHa, KOTO-
pas CHUMaeTcsl IpH KyJIbTUBHPOBAHWM Ha Cpefie C
rnugepunoM. Ha puc. 2 (HenmpepbIBHbIEC TUHUN) TPU-
BeJIEHbI TaK3Ke pacyeThbl 10 MaTeMaTUYECKON Mofie-
nu (4), B KOTOPO# yu4TeHO BiusiHNE 3(P(PEKTUBHOCTH
9KCIPECCHH KJIOHUPOBAHHBIX T'€HOB Ha YACIBHYIO
CKOpPOCTb POCTa MOMYJISIIUN U BEPOSITHOCTH MOTEPH
MJIa3MU/bI IPH JEJIEHUN.

OTanure KUHETUYECKUX XapaKTEpPUCTHK POCTa
MOMYJISIIUU IIITaMMa, COfepsKalllero OIpefieIeHHOe
KOJIMYECTBO KOMU IJIa3MUJ], B CPABHEHHUH C aHAJIO-
TUYHBIMH y OECIUIa3MATHBIX WM MAaJIOKONMIHBIX Ba-
PHAHTOB, TNOO Y BAPUAHTOB, COAEP3KAINX CTPYKTYPHO
M3MEHEHHbIE TIa3MUJIbI, CITY3KUT CBOCOOPa3HbIM ‘‘yCH-
auTeneM”’ HeCTaOUIBLHOCTM PEKOMOMHAHTHBIX IITaM-
MOB B XeMOCTaTe, MOCKOJIbKY OJlarofiapsi eMy co3jaeT-
Csl CeJIEKTUBHOE TPEUMYIIIECTBO B CKOPOCTH pa3MHO-
SKeHHUS] BAPUAHTOB C Pa3JIMYHBIM YHCIOM KOMHH TO
CpPaBHEHHWIO C HCXOJHBIM IITaMMOM. B KadecTBe
yanOOHO! XapaKTEPUCTUKU HECTAOMIBLHOCTA PEKOM-
OMHAHTHBIX IITAMMOB MHKPOOPTAaHW3MOB TP WH-
TEHCHBHOM KYJIbTUBUPOBAHNU MOKHO HCIOIB30BaTh
BEJIMYMHY BPEMEHM TMOJIY3JUMUHAIINYN TUIa3MUl U3
MONYJSAIUHU (MPOMEKYTOK BPEeMEHH, 32 KOTOPBIH 1MO-

TOKJITAIBI AKAJEMWN HAYK

ToM 369  Ne 2

JIOBMHA BCEX KONUI NJa3MUAbl SIUMUHUPYETCS U3
nonynsnuu). Y13 mopenu (4) HemocpeaCTBEHHO BbITe-
KaeT CIEAYIOIIEE YTBEPXKICHHUE.

Teopewma. Bpema noaysaumunayuu 6akmepu-
AAbHBIX NAASMUO 8 Xemocmame 8 CMAUUOHAPHOM
COCMOAHUU He 3a8UCUM OM MAKCUMAAbHO20 YUCAA
KORNUIi naa3muobl 6 KAemKax U pasHo

Ty = 9lT, )

20e g = In2/D — cpednee epema 2enepayuu (8pems
MENHCOY 08YMA NOCALO0BAMEAbHBIMU OeAeHUAMU), T —
8ePOAMHOCHb HOMEPU 0OHOLL KONUU RAASMUObL NPU
OesaeHull.

PacueTsl no MaTemaTraeckoil mogenu (4), HILIIO-
CTPUPYIOIIKE 3TO YTBEPXKEHUE NI Pa3HbIX 3Haue-
HMI MakcuMallbHOTO uncia komuil niaasmunbl (N) B
KJIeTKaX, puBefieHbI Ha puc. 3. Takum o6Gpaszom, ec-
JU W3BECTHA BEPOSTHOCTb HOTEPH ONHOH KOIMU
naasMybl T U BpeMs re’epanyuu g, TO ¢ MOMOIIBIO
BbIpaxkeHus (5) MOXKHO OLECHUTH XapaKTEPHYIO JJIU-
TEJILHOCTh IIPOLIECCOB (pepMEHTalud 0 TOrO0 MO-
MEHTa BPEMEHH, KOTfla NMPOAYKTUBHOCTh PEKOMOM-
HAHTHOTO LITaMMa CHU3UTCS W3-3a MOTEPH MIIa3MUL
C KJIOHUPOBAaHHBbIMU B HUX '€HAMU IPUMEPHO BBOE.
C 31011 TOYKH 3peHus BpeMs oIy IMMUHauK (5) Mo-
KeT CITY>KUTh BaXKHOH XapaKTEPUCTUKO IOMYJISILIAOH-
HOI YCTOMYMBOCTA TI'E€HHOMHXKEHEPHBIX IITaMMOB-
MIPOAYLIEHTOB.

B Gonee ob61iem ciayyae [ ONMCaHus MOMYJISIIU-
OHHOWl JIMHAMWKN HECKOJBKUX Pa3HbIX IUIa3MHJ B
KJIeTKe HeOOXOAUMO, IIpeXKyie Bcero, cQoOpMUpOBaTh
BEKTOP MJIa3MUJl B MOMYJISILUN:

X)), ©)

X = (Xq, Xoy ...
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Puc. 3. CHIKeHME MOJHOIO YKClIa KOMWH IUIa3MHUIbI B
MOMYJISIIAY B XeMOCTATe B HECEJIEKTUBHbBIX YCIOBUSIX IPU

pa3HOM MaKCUMaJILHOM 4Hcie Koruil B KieTke N (T = 10’2).
1 -N=50,2-N=30,3-N=10. Crpenkoit OTMEYE€HO
BpeMsI TIOJTySJIMMIHAIIIH TLTa3MU].

e X; — OTHOCUTEJIbHAS KOHIEHTpALus IIa3Muy| TH-

ma 1, x, — OTHOCUTEJIbHAsI KOHIEHTpauus IMIa3Muj

Tuna 2 u T.A. 3aTeM 3aal0Tcs pa3IudHble CBONCTBA

IIa3MHAl B BHUAE CUCTEMBbI Au(PepeHnnaIbHbIX

ypaBHEHUH, ONMCHIBAIOIIUX, HAIpPUMEp, COBMECTH-

MOCTb, CEerperaliOHHY0, CTPYKTYPHYIO HECTAaOUIIb-

HOCTb IIJIA3MHUA U T.J.:

. _ Ox _

dt

ITopcrasnss (7) B ypaBHEHUE HenpepbIBHOCTH (1)

U JJOTIOJIHSSL ypaBHEHUEM [JIST IUMHUTHPYIOIIETO POCT

cybcTpata S MOXKHO TONYYATH MAaTEMATUIECKYIO

MOJIeNIb B CcIy4yae MHOTOIUIA3MHUHOTO MHOTOKOIIHIA-
HOTO PeKOMOMHAHTHOI'O LITaMMa!

f(Xq, Xp, -

' Xj)- (7

oF _ . =

®)
dsS _ (xS e)F _
il D(S$-9) - I VxS dx;...dx;.

Xp.o X

IToaxopn K MOENMPOBAHUIO JUHAMUKY YUCIEHHO-
CTH OMOJIOTMYECKMX TMOMYJISAINil, OCHOBAHHBIN Ha
yPaBHEHUHU HENPEPBIBHOCTHU, HMCIOJIB30BAJICS paHee
PsIiOM HccrefloBaTelell Al ONMCAaHusl paclpeperne-
HUSI OPTaHU3MOB IO HEKOTOPBIM NTPpU3HAKaM, HallpH-
Mep BO3pacTy uiau pasMmepam [12-15]. Pa3BuTelil B

JOKIIAIBI AKAJEMWH HAYK

HacTosiiel paboTe MOAXOf MO3BOJSIET ONMUCHIBATH
MOMYJISINAOHHYIO UHAMUKY ITa3MH MHOTOKOIUII-
HBIX MHOTOIUIa3MHUAHBIX IITAMMOB MHKPOOpPTaHU3-
MOB, B TOM YHUCIIE€ C yYETOM Pa3nuvIHON 3P PeKTHB-
HOCTH 9KCIIPECCUU KIIOHUPOBAHHBIX T€HOB.

PaGoTa BbINONIHEHA PU YaCTUYHON (PUHAHCOBOM
noapepxkke Poccuiickoro ¢poHpa pyHAaMEHTATBHBIX
ucciegoBanuil (rpant 97-04-499).

CITMCOK JIMTEPATYPbI

1. Beavros B.B. [/ T'enetuka. 1983. T.19. Ne 10. C. 1575-
1581.

2. Jones I.M., Primrose S.B., Robinson A., Ellwood D.C. [/
Mol. and Gen. Genet. 1980. V. 180. P. 570-584.

3. Wouters J. T.M., Driehuis F.L., Polaczek P.J. et al. /| An-
tonie van Leeuwenhoek. 1980. V. 46. Ne 4. P. 353-362.

4. Boponun A.M., lenucos I'.A., Jlazapes I1.1. Mate-
MaTHYECKUE MOJEIN NUHAMUKY YACIEHHOCTEN OaKTe-
puanbHbix miasmun. [Ipemp. OHTU HIBU AH
CCCP. ITymuno, 1983. 43 c.

5. Levin B.R., Stewart F.M. /| Genetics. 1980. V. 94. Ne 1.
P. 425-443.

6. Levin B.R., Stewart F.M. [/ Tbid. 1977. V. 87. Ne 10.
P. 209-228.

7. Anonun 0O.M., Anonuna E.A. B xu.: MccienoBanus
o MmatemMatudeckoit 6nonoruu. C6. HAyYHBIX TPYJOB,
nocs. namsAtu A.Jl. baspikuna. ITymuno: U3p- Bo Ily-
mHCKOro HayyH. neatpa PAH, 1996. C. 32-48.

8. Ileuypxun H.C., Bpuavkos A.B., Mapuenuxosa T.B.
IMonymsiuoHHbIe acnekThl 6noTexHosorun. Hosocu-
6upck: Hayka, 1990. C. 1-172.

9. He6abos B.I'., Jlusuiuy, B.A. COBpeMEHHbIE METO/bI
CO3J]aHusI TPOMBIIIEHHBIX ITAMMOB MUKPOOPTaHu3-
MoB. M.: Bricm. mik., 1988. 208 c.

10. Thomas C.M., Wellington E.M.H., Diaz-Orejas R., Espi-
nosa M. [/ Microbiology. 1994. V. 140. Pt 8. P. 1799-
1801.

11. Hanapuonos b.A., [Ipomononosa M.B. Knonuposa-
HUE U 3KCIPECCHH T€HOB JTIOMHHECHEHTHON CHCTEMBI
Photobacterium leiognathi B mma3MmgHOM BeKTOpe
pUC-18. ITpemnp. Nu-Ta pusuku um. JI.B. Kupenckoro
CO AH CCCP. KpacHosipck, 1986.

12. Nuramuyeckasi Teopus. OUONOTUYECKUX MOMYNISui /
ITopn pen. P.A. ITonyskToBa. M.: Hayka, 1974. 455 c.

13. Csupexces 0.M. B c6.: MaremaTuueckast OMOIOTHS U
MeaunuHa. M.: Hayka, 1978. T.1. C. 117-165.

14. Cmenanosa H.B. B ¢0.: MaTteMaTH4yecKre MOJEIN B
skosioruu. I'opekuit: U3g-so I'TY, 1980. C. 95-113.

15. Pomanoscxuii K0.M., Cmenanosa H.B., Yepnas-
cxuii /I.C. MaTtemMaTn4yeckoe MOfienupoBaHue B OHO-
¢usuke. M.: Hayka, 1975. 344 c.

ToM 369 Ne 2 1999



